Purpose -The purpose of this paper is to address an important question which centres on investigating how do manufacturing businesses perceive and understand the concepts of agility and flexibility in their supply chains (SCs).
Introduction
Within the literature, agility and flexibility as supply chain (SC) phenomena require further research with respect to their conceptual and contextual domain (Baker, 1996; Roberts and Grover, 2012; Wadhawa and Rao, 2003) . Research shows that there is some bias in the reporting and much of the evidence used relates to understanding agility and flexibility within organisations from a manufacturing perspective (Gligor and Holcomb, 2012; Sánchez and Pérez, 2005) . To complicate matters, SC scholars often generalise their findings to encompass the SC as a whole, and frequently without any specific detail or explanation as to how this is conceivable (see, e.g. Braunscheidel and Suresh, 2009; Fantazy et al., 2009; Li et al., 2009; Vickery et al., 2010) . However, what remains unclear is how manufacturing businesses perceive and understand the concepts of flexibility and agility within their own SCs (Christopher, 2000; Golden and Powell, 1999; Handfield and Bechtel, 2002; Kisperska-Moron and Swierczek, 2009; Ngai et al., 2011; Squire et al., 2009; Young et al., 2003) .
In light of the above, a fundamental problem within the literature is that differences in managerial comprehension and application of flexibility and agility within SCs mean that many organisations could be using the terms interchangeably. It is important to understand that this is not a simple argument about semantic use, as the two processes while related, lie at different strategic points within the organisation. Accordingly, clarity around their functional dynamics will assist organisations better manage their SC processes and, ultimately, their competitive advantage. To explain, flexibility drives internal change within the organisation in response to environmental change (Candace et al., 2011) , while agility is the external response mechanism which adjusts how an organisation implements those changes (Wadhawa and Rao, 2003) .
Accordingly, the paper's primary contribution to the discipline is to fill a recognised and important gap by investigating how do manufacturing businesses perceive and understand agility and flexibility within their SCs. The latter investigation entails two layers in understanding of agility and flexibility terms, first, their concepts which can shed light on their definition, similarities/differences and relationship and, second, their context which can shed light on their SC aspects.
The paper is structured as follows: a review of the literature is undertaken and there is a detailed account of the research methods employed to collect and analyse the data. This is followed by a discussion of the findings. The paper concludes with a summary of how the research has contributed to the discipline, and sets out the implications for research/practice, as well as limitations and opportunities for further research.
Literature review 2.1 Agility
The notion of agility initially emerged during the early 1990s in the manufacturing research context. A study conducted by Iacocca Institute at Lehigh University on the United States Manufacturing Organisations' Strategic Agenda for the twenty-first century instigated discussions on business agility (Iacocca Institute, 1991; Nagel and Dove, 1991) . Further development of the agility concept was undertaken by Goldman et al. (1995) , who proposed the following strategic dimensions of an agile organisation:
• enriching the customer;
• cooperating to enhance competitiveness;
• organising to master change; and
• leveraging the influence of people and information.
Since Goldman et al.'s (1995) contribution, a series of studies concerning the issue of agility in the manufacturing function of companies have been produced (Gunasekaran, 1998 (Gunasekaran, , 1999 Vázquez-Bustelo et al., 2007; Yusuf et al., 1999) . These studies have contributed to the heightened need for manufacturing organisations to improve their ability to cope with changes and shifts in markets. Thus, the focus of agility was extended and complemented from the basic idea of profitable manufacturing operations (DeVor et al., 1997) to survival and sustainability concerns (Gunasekaran, 1998) and, eventually, to opportunity seeking in times of turbulence (Sharifi and Zhang, 1999) . Effectiveness and quickness of response are key themes for understanding manufacturing agility. For example, Quinn et al. (1997) emphasised the rapid changeover from the assembly of one product to the assembly of a different product when explaining manufacturing agility. Companies that are able to produce a broad range of low-cost, high-quality products with short lead times, varying lot sizes and designs adjusted to individual customer specifications are taking advantage of their agile manufacturing capability (Fliedner and Vokurka, 1997) .
In line with developments regarding understanding agility, it has been recognised that manufacturing agility is only one of the ways that organisations can respond to different types of marketplace change. The main idea is that the "[…] principles of agility can equally apply to other functions of a business and to service industries" (Katayama and Bennett, 1999, p. 44) . Therefore, other facets and aspects of the organisation, such as the workforce, information systems and the SC, have also been considered and explored to augment the concept of agility. In this regard, the organisational perspective to agility started to gain attention, where similar ideas of quick response to change were of primary concern, albeit using resources and processes across the entire organisation to develop responses (Kassim and Zain, 2004) . According to Kidd (1994) , an agile organisation is characterised by its quickness, adaptability and robustness in dealing with uncertainty and change. This requires the synthesised use of technologies and methods/tools and the effective deployment of the structures, systems and processes that underpin agility in organisations (Katayama and Bennett, 1999; Power et al., 2001 ). An agile organisation can excel across a range of issues, such as timely customer satisfaction, frequent product development and quick partnership formation (Goldman et al., 1995; Gunasekaran, 1999; Gunasekaran and Yusuf, 2002) . These issues are some of the external aspects of agility that have been emphasised and eventually reflected in researchers' articulations of agile SCs. Van Hoek et al. (2001, p. 127) asserted that SCs are a better context for assessing and analysing agility since they provide a setting in which businesses' complexities for archiving agility can be better understood. Scholars investigating agility seem to be amenable to this suggestion and have invested effort in improved understanding of SC agility, its key antecedents and its consequences (Blome et al., 2013; Gligor and Holcomb, 2012; Qrunfleh and Tarafdar, 2013; Aravind Raj et al., 2013; Yang, 2014) . Table AI provides a compilation of selected agility definitions used in the literature from the manufacturing, organisational and SC perspectives. A review of these definitions shows an evolution of common themes in the agility concept, and acknowledges similarities in the definitions. Some of the key words used in the definitions, specifically from 1990 to 2000, include "change and uncertainty", "customer demand", "resources", "product", "profit", "flexibility" and "quickness". These key words indicate the diverse elements, issues and components of the agility concept that derive predominantly from the manufacturing agility context. Moreover, each definition refers to single or multiple aspects of the agility construct in terms of its requirements, mechanisms or objectives.
Accordingly, the need for IT, flexibility and people has been recognised in some definitions (Baramichai et al., 2007; Goldman et al., 1995; Li et al., 2009; Yusuf et al., 1999) . Agility mechanisms have been discussed in light of both system characteristics (organisational abilities) and environmental dynamics (uncertainty exposure). Mechanisms have been discussed in terms of factors such as quick changeover (Iacocca Institute, 1991) and thoughtful resource management (Kidd, 1994) , which are central to agility processes. In terms of objectives, speed has been stressed as an outcome-oriented priority and expressed in different ways, including activity acceleration (Kumar and Motwani, 1995) and swift reaction (Gunasekaran, 1999 ).
An analysis of the definitions substantiates the contention that there has been a shift in researchers' attention from original manufacturing agility to a broader domain of SC agility. In line with this, scholars (Handfield and Bechtel, 2002; Kisperska-Moron and Swierczek, 2009; Ngai et al., 2011; Yang, 2014) have increasingly endorsed the importance of cooperation and integration to agility development, following Christopher's (2000) seminal work on SC agility. In this regard, partner (supplier/customer) agility which resonates the potential influence that agility of a manufacturer's supplier/customer might have for the whole SC has also been recognised (Baramichai et al., 2007; Gosling et al., 2010; Squire et al., 2009) . Despite these developments, there has been limited research on the dynamics of agility in SCs. To complicate matters, a review of the agility definitions indicates a tendency among researchers to replicate the knowledge from agility dynamics within a single organisation, even manufacturing functions, into understanding of agile SCs.
Flexibility
The concept of flexibility has attracted scholars' attention across disciplines. For example, in the context of psychology, Kashdan and Rottenberg (2010) viewed flexibility as a dynamic and temporal construct that entails "how a person: (1) adapts to fluctuating situational demands, (2) reconfigures mental resources, (3) shifts perspective, and (4) balances competing desires, needs, and life domains" (p. 866). From an economic perspective, Jones and Ostroy (1984) maintained that "the way flexibility is used to exploit forthcoming information may be dictated by attitudes toward risk; but flexible positions are attractive not because they are safe stores of value, but because they are good stores of options" (p. 59). From a manufacturing perspective, Upton (1994) defined flexibility as "the ability to change or react with little penalty in time, effort, cost or performance" (p. 73). According to Slack (1983, p. 5) , flexibility can be perceived as both a characteristic of a system and a condition for its objectives (such as product specification, cost and delivery). Overall, it appears that, unless placed in a specific context, the subtleties of the meaning of flexibility remain ambiguous (Golden and Powell, 2000; Purvis et al., 2014) .
The literature on flexibility implies that underpinning flexibility is the ability to adjust and change in response to uncertainty and variety (Cox, 1989; Mascarenhas, 1981; Nagarur, 1992; Slack, 1983; Upton, 1994; Zhang et al., 2003) . An uncertain environment, whether internal or external to the organisation, has been repeatedly emphasised as a key driver in flexibility definitions. Another trend in the literature is investigation of the flexibility -uncertainty relationship and its effects on the performance of the organisation and the SC (Corrêa and Gianesi, 1994; Corrêa and Slack, 1996; Gerwin, 1987; Sawhney, 2006) . The above themes have been instrumental in shaping understanding of flexibility as being a mechanism to respond to changes through effective and efficient organisational transformation.
The extant understanding of flexibility in management and organisations has been built predominantly around key factors, including the types (e.g. machine, material handling and operations), dimensions (e.g. range, cost and time), enablers (e.g. culture, structure and technology), levels (e.g. operational and strategic) and measures (e.g. aggregate and attribute) of flexibility. This understanding has fuelled the argument that flexibility is not limited to a reactive mechanism to accommodate uncertainty (Beach et al., 2000) , and can be used as a means of achieving competitive advantage via its proactive rendition (Zhao and Steier, 1993) . Golden and Powell (2000) termed the latter argument "intention", which might assume a defensive (reactive) or offensive (proactive) state.
In particular, analysis of the flexibility definitions (see Table AII ) reveals a consensus among researchers on the key dimensions of the flexibility construct, while this is not the case for the types of the flexibility construct. Developments of the flexibility dimensions began with Slack's (1983) seminal work on manufacturing flexibility, in which range and response (cost and time) were discussed as flexibility dimensions. They were then employed by Upton (1994) to propose range, mobility and uniformity as manufacturing flexibility dimensions. There has also been an increase in the manufacturing flexibility types discussed in the literature, from five (Slack, 1983) to 15 (Vokurka and O'Leary-Kelly, 2000) : machine, material handling, operations, automation, labour, process, routing, product, new design, delivery, volume, expansion, programme, production and market. The problem is that these flexibility types often have similar underpinning principles. For instance, process flexibility, while overlapping with operations flexibility, entails routing, machine and material handling flexibility (Zhang et al., 2003) . Though this can be partially attributed to the nature (in terms of product or process) and scope (operational or strategic) of different flexibility studies, the development of the subject matter over time should not be neglected.
With respect to SC flexibility, it is still perceived as an evolving area of research that has seen the development of many different perspectives, conceptualisations and measurements (More and Subash Babu, 2008; Stevenson and Spring, 2007) . In essence, a number of researchers have contributed to understanding of the SC flexibility concept -most noteworthy are the early works of Fawcett et al. (1996) , Vickery et al. (1999) , Narasimhan and Das (1999) , Golden and Powell (1999) and Zhang et al. (2002) . Fawcett et al. (1996) emphasised that achieving flexibility advantage in terms of performance improvement can only occur when managers view flexibility as a crossfunctional priority. They highlighted this concern by incorporating manufacturing and logistics flexibilities into their theoretical framework. Vickery et al. (1999) included product, volume, launch, access and target market responsiveness in the SC flexibility domain, considering this "[…] the shared responsibility of two or more functions along the supply chain" (p. 16).
Further, Zhang et al. (2002) conceptualised flexibility in the value chain as comprised of product development, manufacturing, logistics and spanning activities. Finally, Narasimhan and Das (1999) and Golden and Powell (2000) investigated the effect of SC management practices (such as early supplier involvement in product design) and inter-organisational systems (such as EDI), and whether flexibility might actually be the result of specific behaviour and relationship engagement. These works contributed to expanding flexibility understandings beyond internal organisational functions, and also identified the link between flexibility and organisational performance.
Importantly, each of these researchers tried to relocate flexibility from being a solely intraorganisational concept to one that encapsulates inter-organisational dynamics. However, problems persist because these scholars have not been able to explain why some organisations that are considered highly flexible in their internal operations are unable to translate this success into their external SCs. It can thus be inferred that there are additional flexibility dimensions in a SC that are yet to be identified and addressed. For example, Avittathur and Swamidass (2007) have shown that partner flexibility (i.e. flexibility of a manufacturer's supplier/customer) in terms of matched supplier-plant flexibility is crucial to the provision of a truly flexible SC.
Summary: gaps in the literature
As the preceding sections indicate, there has been considerable research undertaken in the areas of agility and flexibility in the past. In spite of this, there are still conceptual and contextual ambiguities clouding understanding of agility and flexibility in the SC (see Table I ). Conceptual ambiguities refer to a lack of clarity of the differences, similarities and interrelationships between the agility and flexibility constructs. In contrast, contextual imperfections entail lack of attention to SC-specific elements (and bias towards organisational agility understanding) in SC agility investigations. A review of the literature shows that researchers tend to replicate organisational knowledge into SCs with less attention paid to the dynamics caused by transition from the organisation context to the SC context. So, a potential problem here is whether the organisational dimensions of agility and flexibility provide a true reflection of the concepts at the SC level.
The issues discussed above can be better understood by revisiting the basic definitions of SC management. For example, Harland (1996) defined SC management as "[…] management of a network of interconnected businesses involved in the ultimate provision of product and service packages required by end customers" (p. S64). Christopher (2005) portrayed it as a "[n]etwork of organizations that are involved, through upstream and downstream linkages, in the different processes and activities that produce value in the form of products and services in the hands of the ultimate consumer" (p. 17). Consequently, what could be argued as agility and flexibility, with respect to both the conceptual and contextual concerns, are seen across the SC as interorganisational connectedness issues that predominantly revolve around control disparity and engagement anarchy (due to organisational heterogeneity across the SC). Interestingly, this has been addressed well in the relationship marketing and SC relationships literature (He et al., 2014; Humphries and Wilding, 2004; Ivens, 2004; O'Loughlin and Clements, 2007; Pettersen and Rokkan, 2006; Saxton, 1997; Zomorrodi and Fayezi, 2011) . However, it needs to be assessed in a practical setting to obtain empirical support and inform future research.
This paper, by expanding on the extant literature, contributes towards mitigating the conceptual and contextual ambiguities relating to agility and flexibility in the SC and builds on the practitioners' perception and understanding of these concepts.
Methodology
A case study approach, guided by a priori constructs from an extensive review of the agility and flexibility literature (Barratt et al., 2011; Bourgeois and Eisenhardt, 1988; Voss et al., 2002) , was used to collect empirical data. Details on data collection, analysis and validity/reliability matters follow next.
Case selection and data collection
As suggested by Eisenhardt (1989) and Yin (2009) , replication logic (literal as well as theoretical), as opposed to sampling logic, was considered for the selection of case companies. Literal and theoretical replications refer to the case selection procedures based on the results predication, where the former implies similar and the latter indicates dissimilar results might be obtained (Yin, 2009 ). However, due to the uncertainty in receiving a company's approval for participation in the study, the selection process was also guided by non-probability sampling strategies, convenience and snowball sampling (Saunders et al., 2007; Sekaran and Bougie, 2009 ). Manufacturing organisations operating in the State of Victoria, Australia, constituted the population (see Table II ).
The senior/middle managers, who are directly or indirectly involved with the procurement, manufacturing and distribution processes of their organisation, were approached.
Contact details of about 50 manufacturing organisations were gathered using publicly available information (e.g. web sites). A key criterion for selecting organisations was recognition of their achievement by major government bodies (dealing with Victoria's manufacturing industry) such as the Victorian Manufacturing Hall of Fame, and Export Victoria. After the initial contact and the verbal agreement, a sample of interview questions was e-mailed to the potential interviewee (accompanied with a letter of introduction and plain language statement). Representatives from ten companies agreed to participate in the study (see Table II ), following which, interview time and location were agreed. Face-to-face, semi-structured interviews were then conducted. Where appropriate, company documentations (sourced through their web site) were also used to obtain information on, for example, the history of the company, specialised acronyms used in a particular industry and an annual review of the company. To standardise the interview process, an interview protocol was designed (see Table AIII ). All the interviews were conducted at the office of the managers and lasted for about 60 minutes (except one which lasted only 30 minutes). The interviewees were ensured of confidentiality again at the time of the interviews. Recording (e.g. field-notes, audio-records) and transcribing ensued as the next step. On request, the interviewees were provided with a copy of the interview transcript for their validation prior to analysis.
Data analysis
For data analysis, this study employed a two-layer analytic technique following Yin's (2009) recommendation. First, general analytic techniques provide a boundary and establish " […] priorities for what to analyze and why" (Yin, 2009, p. 126) . These can include applying theoretical propositions, developing case descriptions and examining rival explanations. Second, specific analytic techniques -such as pattern matching, explanation building, time-series analysis, logic models and cross-case synthesis -can be used as part of any of the aforementioned general strategies. The combination of these approaches has the potential to substantially enhance the robustness of any case study analysis.
In light of the above, the general analytic strategy (first layer) relied on the theoretical proposition. According to Yin (2009) , provision of a conceptual framework grounded on the literature can provide a conceptual orientation and also guide the case study analysis. As noted before, the replication logic guided by a purposeful sampling strategy was selected in order to improve the generalisability of the results. Hence, organisations of different sizes (based on the Australian Bureau of Statistics (ABS) classification system[1]) and production orientation (i.e. make-to-order or make-to-stock) were selected. Following Ngai et al. (2011) , data analysis for each organisation was conducted in two major phases: preparation and transcription, and verification of the interview report. In the first phase, to assure the quality and integrity, preparation and transcription of the interviews was completed by reading through the transcribed interview as well as complementary field keyword notes (reading, memoing), and describing each case and its context (describing). Finally, analysis of the interview transcripts and identification of the key words (classifying, coding) was undertaken.
In this process, each interview was coded and potential relationships among codes were identified (open/axial coding plus interpretation). This task was guided by a priori constructs sourced from an extensive review of the agility and flexibility literature (Bourgeois and Eisenhardt, 1988; Voss et al., 2002) . In the second phase, initial coding across the transcripts was double-checked by the authors. This has helped to identify inconsistencies and subsequently reduce any potential bias. Finally, an integrative comparison between findings of the ten cases was undertaken.
The specific analytic techniques (second layer) used for data analysis involved pattern matching and cross-case synthesis. Within the pattern matching technique, one follows a predicting pattern of outcomes on the basis of a conceptual framework that, in turn, indicates what is expected to be identified from the analysis (Saunders et al., 2007) . Accordingly, if the pattern of the collected data matches what has been predicted there is sufficient explanation for an initial conceptualisation (Saunders et al., 2007) . Cross-case synthesis, however, refers to the situation where the researcher studies two or more cases (Yin, 2009 ). Generally, the findings from each case will be tabulated in a uniform way to provide room for juxtaposition. Case evidence tables (e.g. see Tables IV and V) containing supporting information from all ten organisations illustrate the application of this technique in the analysis process.
In addition to the above, a relevant and simple ranking mechanism based on subjective judgement of practitioners was embedded into the data analysis. For example, in order to elicit practitioners' perceptions of the relative importance of supplier agility vs customer agility, they were provided with a three-point scale entailing low, medium and high (with respective scores of 1, 2 and 3) to facilitate the evaluation process. The managers were then asked probing questions to obtain evidence in relation to their perceived level of the importance of each item. Therefore, given the robustness issues pertinent to the adopted approach, no final conclusion was made by solely relying on the scale but identifying supporting evidence and consensus among the authors. Section 4.3 of the paper follows this procedure in the development of its argument.
Validity and reliability
To maintain the quality standards of the case study design, the researcher ensured that relevant tactics were employed to ascertain validity and reliability. To achieve this, Yin's (2009) suggested framework was used, as is shown in Table III .
Construct validity was ensured by employing two specific tactics in the design process: multiple sources of evidence and a chain of evidence (Yin, 2009) . With respect to the sources of evidence, interviews were used as the key data collection mechanism, and information obtained from company documents (sourced from web sites) was used to construct a company case profile.
The latter source was also used to identify missing information if the interviewee did not discuss relevant issues or because time limitations did not allow the conversation to cover required areas. The chain of evidence was maintained by paying specific attention to the following issues: specification of research sub-questions related to the case study design, development of interview protocol, establishment of a detailed data analysis process (using and showing relevant quotations, interpretations and tabularising data) and composition of case company profiles. Thus, an external observer can follow the process from the research questions to the conclusions, and vice versa.
Where causality needed to be understood in the process of case study implementation (internal validity), although the process was guided by a priori constructs (developed from the literature), tactics such as pattern matching were also used. External validity -which is considered a drawback of qualitative research (Newman and Benz, 1998 ) -was addressed in this research by using replication logic (both literal and theoretical) in the multiple case study design. Ultimately, reliability was ensured by using interview protocol, which also assisted in better implementing the case study and standardising its pertinent procedures. Consequently, records of the procedures followed were produced to enable repetition of the study.
Discussion of the findings 4.1 Agility and flexibility concepts
The findings indicate that the majority of the companies perceived agility to be a strategic direction marker, which would allow them to respond externally to changes, and possibly transform the business to accommodate those changes. This strategic direction marker (agility) is based on quick response ideas, where speed was identified as the primary determinant of agility which, in turn, was held to drive structural and operational decisions within agile systems. It was also suggested that the activities which agile organisations might perform, for example, the reconfiguring of resources, are often realigned to cater for a quick response. The findings also suggest that although agility and flexibility complement each other, a lack of flexibility does not automatically lead to a lack of agility. There were two very important learning points that arose from the interviews. The first was that several interviewees reported that excessive flexibility actually impedes organisational agility, by causing the organisation to lose focus on its core product and skill base. The second concerned an organisation's lack of agility, which affects how an organisation might respond to its upstream and downstream partners. The problems that occur here involve sub-optimised decisions around capacity investments to increase flexibility, as well as potentially inhibiting the development of extended relationships. Table IV highlights the key themes extracted from the interview transcripts when answering questions relating to the practitioners' understanding and perception of flexibility and agility within their own organisation's SCs. A number of interviewees defined flexibility as an organisation's "ability to change" which corresponds closely with the flexibility literature (Corrêa and Slack, 1996) . In extending this further, there was a clear association made between the way in which organisational rigidity and flexibility are intertwined and, in particular, just how much and how quickly an organisation is able to change in response to external stimuli. What has become apparent from the interviews is the fluidity in the relationship between flexibility and agility which, in reality, is much more complicated than presented in the literature (Zhang, 2011) .
The need to optimise how the two functions engage is clearly paramount within organisational thinking and, specifically, how SCs might be optimised for greater strategic gain.
The cross-case analysis of the interviews resulted in identification of four underlying components of SC agility. The mindset component highlights the factors that demonstrate the sensitivity and preparedness of an organisation towards changes, and their approach to dealing with those changes. Organisational mindset entails awareness and identification of change, preparedness, openness and willingness, forward thinking and opportunity seeking, top view, and scope and vision. Intelligence refers to the information processing power, as well as the particular competencies and capabilities of an organisation, which contribute to its ability for quick response (e.g. Thinking and understanding, skills, know-how and experience, diligence and doing things in different ways). The third theme, process, entails systems and technologies that managers believe can contribute to organisational agility development. In this regard, lean manufacturing, inventory management, learning systems (e.g. the plan-do-check-act cycle) and planning programmes have been identified by managers as key process drivers. Finally, speed, as discussed earlier, is the operative vision of an agile SC where quick responses to both expected and unexpected changes are deemed vital. An analysis of the agility-specific comments made by the interviewees suggests that as organisations become more mature, they learn from their experiences and incorporate their reflective reviews into the organisation's mindset, intelligence and process. There is the possibility that they are potentially able to predict, with acknowledged limited certainty, specific changes within the SC. This is an extremely useful outcome, as it allows organisations the possibility of proactively managing parts of the SC.
With respect to flexibility, three key themes were identified from the interviews: extent of change, economics of change and technological-social platform. The first two themes in relation to flexibility are consistent with the literature (e.g. Golden and Powell, 2000; Koste and Malhotra, 2000; Slack, 1983 Slack, , 1987 Swafford, 2003; Upton, 1994) . However, explicit recognition of the social platform in conjunction with the technological platform is limited in the literature. In essence, it is the identification of a technological-social platform, which influences how flexibility evolves and is maintained within an organisation. Based on the research conducted for this paper, the evidence suggests that technological-social platforms synergistically support the provision of a flexible response to uncertainties and changes that are external to the organisation. The technological platform refers to the tangible aspects of flexibility, and focuses on set-up, machinery, automation, structure and capacity. The social platform relates to softer features, such as, communication dialogue, integrity, honesty and openness. Technological-social platforms are important in situations where change needs to be directly cultivated within the organisation and response time is a key measure of success in dealing with SC issues.
Agility and flexibility relationships
The interviewees' comments concerning the relationships between agility and flexibility pointed to a number of differing views. The authors' analysis identified five common themes across practitioners' comments on agility and flexibility similarities/ differences and relationships (see Table V) : action and inaction, reactive and proactive, long term and short term, strategic and operational, and fluid based and event based.
Action and inaction is a significant element that influenced the interviewees' perceptions of agility. Nearly all of the interviewees considered agility to be the organisation's ability to respond quickly to environmental change. It comprised, amongst other things, skills and plans which are used to recognise change, thereby creating an ability to engage externally. Flexibility, although presented in the literature as the organisation's ability to change, was explained by the interviewees as an organising action, that occurs in response to a particular event. For example:
[…] agile is being able to respond quickly to a supplier or customer requirements. Being flexible is more about how we set ourselves up to be able to meet the requirements in the future (Interviewee A).
Agility [in strategy] is your skill and your plan which would be your predictor to identify your top view and your operations.
[Flexibility] would be where you make all your changes and you respond to prods from above (Interviewee C).
To me [agility] is being able to react to change and respond so no disruptions in the normal course of business, and being flexible would be being able to implement that (Interviewee G).
Agility is probably slightly more proactive where you're changing from information that you receive, whereas flexibility you're changing to someone else's needs (Interviewee I).
Accordingly, our first proposition is:
P1. Agility is the ability of an organisation to respond quickly to external uncertainties, whereas flexibility is the response to uncertainties by the means of change.
According to the interviewees, agility and flexibility can be both reactive and proactive. An in-depth analysis of the profile of interviewed organisations demonstrated that there was general agreement among the large organisations with respect to the dual state of agility and the dichotomous state of flexibility (see Table VI ). This tends to be more skewed towards one end (reactive or proactive) in the case of small and medium organisations. Small and medium organisations viewed agility as being a more proactive response, and flexibility as a reactive mechanism to change (see Table VI ). A number of reasons were cited by large organisations to explain the differences.
Interviewee A suggested that agility acts as a transitionary pathway and guide for organisations wishing to manage their own SCs. Transitions occur when organisations take what they have learnt from prior experience and adopt specific practices, such as the plan-do-check-act cycle, in order to reach a proactive or even predictive state. Interviewee D further explained that, while many organisations seek agility as their primary goal, under certain circumstances, organisations might encounter what is called "unplanned" agility, where the organisation reflexively responds to changes and pressures in the external environment (which delineates proactive and reactive aspects of agility):
You can't be agile by accident.
[However] a circumstance that develops might force you to be agile because it's a scenario that you haven't planned for. But I think mostly agility occurs because you proactively thought about what's needed to be agile in certain circumstances (Interviewee D).
Importantly, none of the interviewees among the large organisations mentioned the possibility of reactive-proactive duality with regard to flexibility, despite questions about this aspect being asked during the interviews. Some of the interviewees (e.g. Interviewee A) emphasised the proactive state and noted that it could be largely attributed to the role of flexibility in meeting unknown "future needs". The reactive process was highlighted by interviewees (e.g. Interviewee I) and correlated with responding to the identified needs of customers and/or suppliers to the company.
As already noted, many small and medium enterprises (SMEs) viewed agility as a proactive process due to the fact that a number of the SMEs interviewed were operating as make-to-order and customisation specialists (e.g. Interviewees H and J). Within the make-to-order sector, the findings indicate that price sensitivity and agility are directly linked to a SMEs drive for competitive advantage (speed of response and delivery). In comparison to the make-to-stock businesses, the SMEs in this research required advanced planning for each project that they undertook. In light of this, a high level of intimacy and involvement with downstream partners made planning for agility relatively convenient for small and medium organisations. However, large organisations operating in a similar type of market faced slightly different challenges from SMEs, which are focused on various capacity constraints and investment issues. The relationships developed by large companies are mainly driven by power-dependence interactions, where reactive agility is more prominent.
The SMEs interviewed for this study all regarded flexibility as a reactive strategy, and that capital investment and labour are the two critical components driving internal change.
For example, Interviewee H explained that in order to meet their customer orders they will only recruit temporary staff. This is because the volumes produced tend to be small and there is no need to vary production in response to their customers' requirements, as demand remains relatively constant (apart from noted peak periods). It is argued by the authors that such small variations in production have the potential to reduce an organisation's long-term ability to remain flexible, as any variation in capacity can easily be managed within current constraints, and change is managed through the organisation's quarterly strategic planning process. As a consequence, flexibility is clearly a reactive process which is driven by capital constraints, as well as the fact that elements of SME business are often dependent on single orders. This leads the authors to P2:
P2. Agility and flexibility are both proactive and reactive response mechanisms, contingent on the size of the company, the nature of the task and the type of product.
With regard to the timing and duration of agility and flexibility, the interviewees expressed a variety of different views and opinions. For example, while Interviewees A and F argued that agility is focused on short-term considerations with regard to uncertainty and change, Interviewees C and H saw agility as a long-term strategic framework. The differences in opinion also extended to discussions of flexibility, where Interviewee A considered it as a long-term approach, and Interviewee H regarded it as a short-term process. Evidence from this research suggests there is more than a simple semantic or definitional difference, and both Interviewees A and H understood that their comprehension was a reflection of how their own organisations chose to respond to changes in the internal and external environments. Areas where views were consistent were that the interviewees all understood agility to be a strategic response mechanism, and flexibility an operational process. Interviewee F understood the relationship to be much more integrated, and argued that agility also exists at the operational, shop floor level " […] in the sense that [organisations] can adapt to the current conditions […]" and flexibility is based around "[…] more [of] a management focussed philosophy" that is based around strategic decisions to respond and change the manufacturing process.
In terms of the interviewees' understanding of agility, most saw it as an externally focused, fluidbased concept, which is driven by changes in the external environment and organisational responses to transformations in flexibility. This supports the notion that agility is strategically driven and is focused on particular aspects of the organisation's SC relationships and needs. Conversely, flexibility is mostly an event-based phenomenon (in that it is an internal response mechanism), and levels of flexibility are driven by whether the event is expected or unexpected.
Agility and flexibility of SC partners
The interviewees were questioned about the agility and flexibility of their SC partners. With regard to partner agility, the interviewee responses are appreciably different between the relative importance of the upstream and downstream aspects of the SC. The perceived importance of agility on the suppliers' side (average score of 2.66 out of 3)[2] as opposed to the customers' side (average score of 2.25 out of 3) suggests that most organisations are focused on managing suppliers. Potential triggers for the latter are the uncertainty of supply, ability to respond to customers' needs, and possible increases in price and supply times, which are often outside an organisation's control.
Supporting this finding, Interviewee A argued that "[…] our customers expect us to be agile for them. I don't think they expect to be agile in response to us". Although interviewees' perceptions might have been influenced by factors such as industry distinctions, business size and product characteristics (Zhang, 2011) , many recognised that their answers were the result of powerdependence relationships being formed and how they affected an organisation's ability to manage the SC. This corroborates the assertion that the principal is most likely to be the dominant partner in any principal-agent (buyer-supplier) relationship (Fayezi et al., 2012; Lassar and Kerr, 1996; McMillan, 1990; Zsidisin et al., 2004) .
There was general agreement amongst the interviewees concerning the importance of supplier firm agility in relation to their own organisational agility. Interviewee D explained that, "[…] you're only as agile as your least agile input", and Interviewee G further elaborated that "every single supplier that I deal with, if they can't supply me in the time that I need, they're no good to me, basically". To ensure supplier agility, all the interviewees expressed a preference for using various assessment/accreditation processes. They ranged from formal supplier compliance mechanisms, such as, ISO9001, and business intelligence, to more informal and subjective measures such as personal judgement, or monitoring supplier behaviours undertaking specific roles. A number of the interviewees also recognised the fallibility of constantly measuring their suppliers, and expressed a keenness to avoid the mechanistic assessment of a process that is supposed to be fluid (Interviewees A, D, E and G).
The interviewees also discussed how operational supply problems are likely to impede an organisation's ability to deal with more agile organisations; specifically, supplier availability, response times, levels of expertise, the supplier's organisational structure, global sourcing and cost issues were all identified as key concerns. Interviewee E summarised the concerns as follows:
They [the suppliers] have become less agile I think over time. More and more of our inputs are moving overseas so, packaging that used to be made in Australia, we could call up a 10-day lead-time on UHT [ultra-high temperature] packaging made locally in Melbourne, now we're talking eight weeks because it comes out of Singapore or Korea […] .
Several companies explained that they already had a variety of strategies for dealing with a potential deficiency in supplier or customer agility. Possibly controversially, and in spite of the previous comments about mechanistic assessment processes, almost all of the interviewees expressed the need to establish improvement targets, stock management and multiple sourcing techniques in order to hedge against a potential lack of supplier agility. With regard to the difficulties concerning customer agility (associated with the power imbalances across the SC), the solutions identified were more problematic because they tended to add additional cost, and ranged from doing nothing to providing vendor replenishment people within the customer's own operation (Interviewee B). This leads the authors to P3:
P3. Supplier agility is more important than customer agility to the SC agility as a whole.
Organisational perceptions concerning the importance of partner flexibility were very different between upstream and downstream SCs. There was strong recognition of the importance of supplier company flexibility (score 2.22 out of 3) as well as the efforts to achieve, maintain or develop it, while customer flexibility appeared to be less important (score 1.42 out of 3). This was particularly evident with regard to those companies that manufacture for customers within highly competitive retail environments. Interviewee E commented that, "it's something you'd like them [customers] to be, but it's not something they're always going to be". Interviewee A further explained that:
When you're in a retail environment where there's really a duopoly, they expect you to dance to their tune rather than the other way around. Although we do work with them to ensure that, where possible, we have a very collaborative approach.
What is immediately apparent from the interviews is that, although SCs are supposed to work on the basis of strong collaboration, the research indicates that companies operating downstream are very often required to compensate for the customer's inattention. This is supported by Interviewee G, who stated that:
[…] if we can be flexible […] the less they [retailers] have to stress and worry about because, again, they deal with so many other products and other companies that the easier ones to deal with are the ones they like to deal with […] .
Both Interviewees H and I were able to comment on the benefits of working with a highly flexible customer, and suggested that while this can often be very useful, it came with expectations in regard to operational focus and commitment for the supplier. Interviewee C summarised some of the key concerns as follows:
[…] we deal with everything from SMEs, venture capital funded SMEs, to large multinational corporations. Now, if you look at a large multinational, they're very much set in their ways and, unless you follow the path of one of their processes, then you're not in the game. So, we have to be flexible and adjust to that. At the other end, you have a VC [venture capital] funded SME, they're going to be limited. They're not going to have those systems and processes. They can be extremely flexible but what they're lacking is a functioning operational structure, so we then have to be the one to put that structure in place, otherwise the project becomes quite chaotic […] So, we have to work with a lot of flexibility options, ranging from rigid to highly-flexible and pretty much everything in between. This makes it very hard on the staff, as you are constantly trying to second-guess people […] it's odd, but rigid companies are often easier because they are predictable, and highly-flexible companies can be an absolute nightmare to deal with […] .
Interviewee C's comments above highlight the complexity that underpins many SC relationships, which many manufacturers are required to navigate when engaging with partners with varying levels of agility and flexibility. Finally, this leads the authors to P4:
P4. The perceived importance of supplier and customer flexibility to SC flexibility is dependent on the manufacturing environment of the organisation.
Concluding thoughts
This paper has addressed the question of how do manufacturing businesses perceive and understand agility and flexibility within their SCs. To this end, data were gathered from interviews with ten senior/middle managers within the Australian manufacturing sector. Several steps were undertaken in order to provide further clarification on agility and flexibility relationships -in terms of their definition, similarities and differences. These steps, as explained in the methodology section, were grounded on the practitioners' perception and understanding of agility/flexibility. Consequently, the research has led the authors to define SC agility and flexibility as follows:
SC agility: A compilation of mindset, intelligence and process across SC organisations which enables organisations to respond quickly to the environmental uncertainties and changes in a reactive, proactive and, ultimately, predictive manner by relying on their relationship integration in order to fulfil end-customer requirements.
SC flexibility: The extent to which SC organisations can change economically in response to environmental uncertainties and changes in a reactive and proactive manner in order to adjust to customer needs. Both technological and social platforms can contribute to the change ability of SC organisations.
In particular, this paper has mitigated conceptual and contextual ambiguities regarding agility and flexibility understanding by providing some important propositions that shed further light on the specific dynamics of those concepts (see Table VII ). It was posited that agility is the ability of an organisation to respond quickly to external uncertainties, whereas flexibility is the response to uncertainties by means of change. It was found, however, that agility and flexibility can use both reactive and proactive mechanisms to manage uncertainty and change. The decision might primarily be contingent on factors such as business size, product nature and upstream/downstream focus. Importantly, findings revealed that agility is a fluid concept that often emanates from the strategy level, and directs the organisation and its SC operations. An agile mindset and necessary processes should be provisioned, internal and external information should be processed, and speed should be permeated across operations in an agile SC. Flexibility, as the ability to change, was found to be mostly an event-based phenomenon. Its provision and realisation were identified as being related to an event, whether expected or unexpected, planned or unplanned. Flexibility is a direct response to an event, which is why it is subject to time and cost concerns over its manifestation.
The findings also indicated that supplier agility is more important than customer agility for SC agility development. This is an important finding because the extant literature has an inconclusive stance on this issue, and debates tend to follow speculation based on perceived principal power and control advantage in SC relationships. While the qualitative findings also support agents' dependence on their principals -hence the importance of their agility compliance in the SC -the multiplicity of roles in SCs should not be discounted. SC actors can take both principal and agent roles; therefore, the assertion that highlights the vitality of both supplier and customer agility should be regarded favourably. The problem here is that, while supplier agility can be required by manufacturers, customer agility cannot be manipulated, despite being desired.
With respect to partner flexibility, the findings were similar to partner agility, as the managers strongly recognised the importance of supplier firm flexibility and efforts to achieve, maintain and develop supplier firm flexibility, as opposed to customer firm flexibility. However, it was found that the perceived importance of supplier/customer flexibility for SC flexibility also depends on the manufacturer's dominant production system (make-to-order or stock). This has been recognised in the literature. For example, Olhager and Prajogo (2012) showed the differences between make-toorder and stock manufacturers in relation to SC improvement efforts (e.g. lean practices, logistical integration and supplier rationalisation). Companies using the make-to-order system found customer flexibility important and often practised flexibility, as these companies were in constant dialogue and communication with their customers in the various stages of any project.
Implications for research and practice
The findings of this study contribute to the advancement of the SC management discipline, as they provide greater insight into organisational perspectives concerning the role played by agility and flexibility. The findings also indicate that, regardless of the size of the organisation, and to ensure full optimisation of SC partner performance, organisations need to consider how to assist their SC partners to develop agile and flexible responses.
Specifically, the paper describes a number of gaps in both academic and practitioner understanding of how flexibility and agility manifest themselves in the SC. For example, until asked about partner agility/flexibility, none of the interviewees made any reference to SC network dynamics when discussing agility and flexibility, and talked exclusively about "their" organisation. The latter reflects a common misunderstanding that many organisations have concerning agility and flexibility, that although both are derived from within the organisation, they relate directly to external stimuli, often from within their own SCs.
This above point is important for managers, as they need to have a clear understanding of how agility and flexibility are operationalised when communicating with both their internal and external stakeholders. It also requires a high level of consistency with regard to the processes employed, and the development of appropriate strategies in order to maximise their relationships and, ultimately, their own competitive advantage. Therefore, it can be concluded that organisational transference both can and does occur, but the full extent of how this transfer takes place has not been fully explored nor explained. For managers in SMEs, it represents a critical factor in managing their SCs with regard to power-distance relationships. For larger organisations it is important that managers remember to nurture downstream relationships in order to maximise efficiencies, as the exercise of power alone does not ensure efficient and competent operations.
Further, the findings can assist managers to improve their partner selection/ development measures by highlighting the criticality of partner agility/flexibility, and how those concepts are manifested in SC management (Luo et al., 2009) . It is vital for any business to manage its responsiveness and maintain its serviceability during times of disruption. The propositions used in this paper assist managers to make informed decisions about their company's agility, flexibility and relationshiporiented strategies, so as to better manage their businesses efficiently and sustainably.
Finally, the discussion presented in the paper and the developed empirical definitions provide a rich ground that coupled with the existing literature can be used to develop detailed quantitative instrument for the measurement of agility and flexibility constructs across the SC. This will be influential to the development of the discipline as it is yet to reach a general consensus among the academics on their understanding and measurement of the agility/flexibility concepts.
Limitations and future research
This study is subject to the limitations associated with qualitative studies such as small samples and problems of generalisability. For example, when interpreting some of the findings, it must be understood that the sample companies in the study that were using the make-to-order mechanism were SMEs operating predominantly on a project basis. All the make-to-stock companies in the sample were large companies operating in the retail environment. Therefore, expanding the study's scope and scale, such as focusing exclusively on make-to-order or make-to-stock manufacturing environments, the service sector or even using data from different countries, would improve the reliability and validity of the findings. Furthermore, the ranking mechanism built into the case study design lacks sufficient robustness. This limitation could be counterbalanced using established methods such as Q-Sort which can serve the purpose of assessing relative importance level (Tractinsky and Jarvenpaa, 1995) .
With respect to future research, apart from addressing the above limitations, it should also quantitatively assess the propositions in this paper to provide further insights on their generalisability. The contribution from this paper in terms of defining agility and flexibility concepts and shedding light on their similarities, differences and relationships, can also be used to construct more accurate instruments for their measurement in SC investigations. Last but not least, as highlighted in this paper, future research on agility and flexibility must take care of important contingencies such as organisational size, manufacturing environment and partners' levels of agility and flexibility.
Notes

1.
Based on the ABS classification system, SMEs are organisations with fewer than 200 employees. In particular, a small business employs fewer than 20 people, and a mediumsized business employs between 20 and 199.
2.
Measurement is based on the interviewee's perception of their partner organisation's level of agility and flexibility. This is verified through the subjective judgement of the qualitative evidence identified within the interview transcript that corresponds to agility and flexibility, respectively. Low, medium and high, with respective scores of 1, 2 and 3, have been considered as the basis for quantification.
